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(54) KOHCTPyKUHH 3A60H CKBAXWHbl 
(57) H3o6peTeMwe othocmtc* k KOHCTpyKiiww 
CKBaxviHU. Uenb - yMeHbiueHne TpyAoeMKo- 
ctm pa60T. noc/ie 6ypeHw» CKBaxuHu ao 
kpob/im npOAyKTHBHoro 06beKT3 4 cnyCKawT 
3Kcn/iyaTauMOMHyio xo/ioMHy 1 * ueMeHTwpy- 
iot ee. JXanee ocymecTB/iaioT 6ypeHwe npo- 
A y K TMBHoro o6beKTa 4 ao/iotom. AwaMeTp 
KOTOporo MeHbiue BnyTpeHHero wawpa 
3Kcn/iyaTauviOMMO^ KonoMHW 1. nocne Mero 
pacuiMpfliOT ce pa3ABw*HWMM pacuJwpMTe- 
ii«MM. BwnonMJiK>T pa6oTbi no MSMepemiK) 

<t>aKTMMCCKOrO A^aMexpa CTBO/ia CKB3*HHbl. 

Co6wpaioT nep4>opnpoB3HHyK) o6caAMyK) ko- 
noHHy (nOK) tpy6 3 M3 Meta/ina c naM»TbK> 
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UU/UIMAPV^CCKO* AOpMU C M,ipy)KHUM flMfl- 

M8TpoM. paBHWM AwaMeTpy pacwupcHnoro 

CTBOna CKCOXUMbl. M BHyTpCHHMM AwaMeTpoM 

6o/ibwe onyTpeHHero Auawerpa aKcnnyaiaun- 
oiihoA KonOMMbi. HepcA cnycKOM b cicna*Hiiy 



HOK 3 nptViatOT 4>opMy c momcpcmmwmh pa3- 
MepaMtt. oGecncMH83K>tnwMH coo6oahwu 
cnyCK ce n iiitTCpoan 33/iersHUR npoAyKTMOHO- 
ro o6bGKTa 4. B 3tom UHTepoane nOK 3 narpe- 
bsku ao BOCCTanoonenun <|>opMhi. 4 tin. 



H3o6peTeMne othochtc* k ne<}>Tcr330AO- 
6wMe m MOxeT 6uTb ucnonb30B3no npn crpo- 
MienbCTBe ckb3xhm. 

H3BGCTH3 KOHCTpyKUUfl 3a60fl CK83>KMHbl. 

BKAK)M3iouua» DKcnnyaTauiiOMHyK) Konomiy. 
cnyiucHHyio AO xpoo/in npOAyKTHBiioro oGbeK- 
T3. noTaflMyio KonoHny c ncp<t>opnpooanHbiMn 
oTBepcniflMn (mcn«M;i). yoaHOBneHHyK) npo- 
twb npOAVKTiiouorooObOKTa. npH 3tom Hopy*- 
Hwii AnaMCTp noTaiiHofi ko/iomhw Menbtue 
Anaweipa ctbo/is CKoaxi'rfw. a nocneAnnvi 
M e; ,m,f; 3ityTpeMM?ro AuoncTpa DKcrmyaTa- 

4UOMHOI": KOAOHHbl. 

0;ii!.iy.o a AaHHoii KOHcrpyKUMn 3a6o« 
3HyTpe»nuw A"awcTp noTaiiHOft ncp^opupo- 
BaHHOii Kor.oxHW cvmecTBeHHO f4CHbUje Buyr- 
DCH^iro AnaMeTpa 3Kcnny3TauuoHHO* 
KcnoHHU. mto onpeAe/iflCT HM3Kyio npOAy*THB- 
hvts cKBaxciiMU h 3DTpyAH«eT ee o6c/iy*iiB3- 
»u'o CM,»vaTnuiuo. 

Hpn Mnniviwu f.o;M»u^noro 3n3ppa Aaone- 
itnc <<a ciciiKy cKB.rKtt»ui a nponecce cc 3kc- 
r.^.arautu^ yMenbiijaeTca u co BpcMeneM 
np;icroonbMa« 30ita c-caxwubi paapyuiaeicn. 

nC'C.10AI«ee npHBOA"t « p33pyUiCMMK> 

ncTauMoii KonOHHbi 

Han6onee6flH3Ka KnpeA^araeMovi kohct- 

pyKuv^ CKaaxmibi. 0KAKDHa»oiuaH 3KcnnyaTa- 
UHOhm/O KO/iOHHy. cnyu4eHMy»o AO Kpoonn 
npoAy^viBHoro o6beiaa. pacuiupenHww ctboh 
CKoaxuMU b MHTepBane 3a/iera»uu? npoAy<- 
Tnanoro oGbCKTa. noiawHyic nep<t>opvipoBaH- 
nyk) KOnowHy oocaAMbix TpyG. ycTanonnenhyio 
npOTno HHTcpBans 33/ieraMMfl npoAyxTUQHoro 
o6bCKT3. npw 3tom a"* npenynpewieMwn pa3- 
pyiueHMfl nnacia rc/ibuCBoe npocTpaHcroo 33 
noTawHOM KonoMHOw MaGuaaiOT rpaanwMO- 
necManwM <t>n/ibipoM. l/baecTHan kohctpv**- 
U ii» cKBaxiiMw o6naAaeT cneAyK>m"M» 
HeAOdaTKaMw: gwcok3 TpynoeMKccTb pa6oT 
no co3AaHMK) rp3BUMHO-necM3Horo <t>wnbTpa; 
r\o Mepe aKcnnysTaunn rpsBmiMO-nccMOHbiwi 

(pM/lbTp 3aOV1BaCTC« M npOAyKTUBMOCTb CK93- 

xmhw yMeubiuaeTCP: Ma/iuw A^aMeTp nornfl- 
ho* KonoHHbi onpeAenflCT h u 3 k y K) 

PpOAyKTMBHOCTb CKB3MUHW li 33TpyAHf eT ee 

o6cnyx<nB3HMe 11 3Kcnny3Tami»o. 

Ue/ib u3o6peTeHna - yMCMbUjenne tq/ao- 
eMKOCTM paGoT m yoennMCHne npotonoAi^* nb ' 

HOCTVi CKBa>HMHbl. 



yK333HHafl ue/ib AOCTwraoTcn tcm, hto b 

KOHCTpyKUUVI CKB3)KMHbl, BK/lMD"a K)IMCI?I 3KC" 

n/iyaiauvioHHyK) KO/iOHHy. cnymenHyto flo 
KpoB/in npoAy<THBHoro o6beKT3. pacwHpen- 
5 Hbivi cToon CKsaxHHbi b uHiepoa/ie ssnersHMfl 
npoAyKTMOHoro o6beKT3. nep<t>opwpoBaHHyK> 

KO/10HHy, yCT3H0B/lCHHyK) npOTMB MHTepB3A3 

3aneranna npOAyKTHBHOro o6beKTa. nep4>opn- 

P003HH3« KO/10HH3 o6C3AHblX Tpy6 BblRO/IHCHa 

10 M3 MeTan/ia c naM«TbK). B0CCTaH3B/inBa»oiuert 
nepB0H3H3/ibHyio tt>opMy nocne cnycK3 ee a 
uMTepBs/i Kpennennfl. opmmcm napy>KMbHi am- 
aMeTp nep<t>opnpoaaHHOM kohohhw oOcsahwx 
Tpy6 nepooH3M3nbHovi unnnHApi^ecKOM <J>op- 
15 mw paaen AnaweTpy ctbohs ckbs^mhw. a BHyT- 
peMHuw amsmctp 6onbUje BnyTpeHHero 
AnaMeTpa 3KcnnyaTaun0HH0w koaohhw. 

npMHuvin ASwcTBua Meianna c naMPTbK) 
33K/iK)HaeTCfl b cneAy»oujeM. 
20 H3secTHO. hto MMe»OTC* MeTannnMecKne 
cnnaow. y kotopwx Heynpyrue Ae^opMauww 

nOAHOCTbK> B0CCTaH3B/lMBa»0TC» npM CHHTWH 

narpy3KM h/im narpeas. T.e. we*ann % M BcnoMM* 
H3«". npno6peT3eT npe>KHK)K> <t>opMy. 3to na- 
25 iseMue. oGnapyxeHwoe bo mmotux mmctwx 
MeTSAnax. cn/iaBax n MeiannnMecKnx komoo- 
3nu««x. H33b»BaeTcn s^exTow naM»Tw <t>op- 

MW. 



Ha 4>nr. 1 npeACTaB/iena cxeMsrimecKii 
30 npCAiarseMsa KOHCTpyxunR 3a6on ckb3xhhw: 
h3 <t>nr. 2 - ceMCHiie A-A ms 4>vir. 1 ; hs <t>wr. 3 - 
Ae^opMnpoBSHHaa nepeA cnycxoM b ckb3>km- 
ny noT3iiH3» KonoHna: na ^nr. A - cencnne B-B 
h3 <t>nr- 3 (H3viGo/ibUJHvi A^aMeip noncpeHHoro 
35 ceneHun Ae1>opMnpoB3HHOi^ Konon^bi MCMb- 
uie BHyTpemiero AnaMeTpa 3Kcn/iy3f3uvi0H- 

HO^ KOAOHHbl). 

KoncTpyKun* 33609 cKaa>KMHbi BK/iiOMaeT 
3KcnnyaT3UMOHHyK)KO/iOHHy 1. pactunpenHbHi 

40 CTBon 2 CKoa>KMHbi b viHiepaanc 33/icraHMP 
npoAyxruBHOfO o6beKT3 4 m ncp^opupoaaH- 
nyK> Kononny 3 o6caAHbix Tpy6. 

riocne Gypenwa CKaaJKunw ao Kponnti npo- 
AVKTMBHoro o6beKT3 4 cnycK3»OT 3KcnnyaT3- 

45 uiiOHHyK) KonoM h y 1 v\ ner4CMTwpyi0i ee. 
fla/iee ocymccrB/iaioT 6ypeHne npOAyKTviBMO* 
ro o6bexT3 4 AonoiOM. awomstp xoioporo 
MeMbiue BuyTpenMero A^MCTpa nncn/iyaTa- 
uMOMiiofi koaohhw 1. nocno Hero pacuiwpnK)T 

50 cro pa3ABn»:HMMM paciuupwicniiMn. Bwno/i- 
hwkdt ps6orbi no n3MepCHHK5 ^nKTimeCKoro 
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Auar.ieipa ctoo/»3 ckb.ikiimm. CoGwpaiOT nep- 
(J)OpnpoDaHMyK) c6ca/iMyK) k onoHMy 3 Tpy6 H3 
neTanna c nsMaTbK) iin/iiiHApMMecico& <})OpMw 
c HapyxHbiM AnaMeTpoM, psbmum Anawerpy 
pacujupeMMoro ci oo,ia CKaawnHu. HepeA cny- 
ckom o CKoaxviMy nep<t>opupoB3HHow xo/iOHHe 
3 nptwiiOT 4>opMy c nonepeMHWMH pa3Mepa- 
mu. o6ecneMHB0K)iuiiMii CBo6oAHbJrt cnycx ee 
c nHTOpoa/i 3aneraMHs npOAyKTMDnoro o6bex- 
Ta 4. C nowombK) D/iexTpoHarpeaaTe/ifl urn* 
ApyuiM nyter-i ocymecTo/ijuoT Harpee CTepacH* 
c naMPTbio ao pacMeTHoCi TeMnepaiypw. npn 

3TOM CiepXCHb C nOMflTbK) B0CCT3M3B/IWB3GT 
C60K) nepB0H3M3/lbliyK> (J)OpMy. 

n p u m e p. BypeHwe noA SKcn/iyaTauitOH- 
Hyw KO/iOMHyAO r/iy6MHw2000MOcymecTB/iflK)T 
«onoTOM 0 215,9 mm. Ha yxa3aHiiy»o rny6tiHy 
cnycKaiOT a^cn/iyarauMOHMyio Ko/ioHHy M3 
Tpy6 0 168 mm c TonmwHOfl 10 mm m ueMeH- 
TiipyioT. 3a/ieraK>uitiPi nuace npoAyKTMBHwiTi 
oGbCKT pa30ypweaiOT aohotom 0 145 mm ao 
npocKTMOvi r/iy6wMW 2020 m, 3aTeM ctbo/i 

CKB3XHHW paCUJOpflKDT p33ABH)KHblMW p3C* 

unipiiTe/isMvi ao AnaweTpa 0 250 mm. H3 
Meran/ia c naMsi i b*> voroTaanneaiOT nep<t>opu- 
pooaHHyK) KO/iOHiiy aiuihoA L=22 m h pa3Me- 
par-m di-H8 mm. d2=250 mm. Ko/iOHMy 
ACffropMwpyiOT. npnAao nonepenHOMy npo<t>- 
unK) ovm na <t>nr. 4 c H3n5o/ibtunM AnaMeipoM 
noncpeMMoro ceMeiuw d3= 1 40 mm. mto o6ecne- 
MiioaeT K.onbue30M 3330p, paenwii 4 mm, c 
DHyipeHHiiM AuaMGTpOM 3Kcn/iyaTaunoMHOw 
KO/iOMHti 148 mm il cneAoaaTe/ibMO. cbo6oa- 
ny kd TpoHcnopTiipooKy noraiiHOfi K.onoHMbi a 
viMTepBan 33ner3Mii* npoAy*TUB"Ofo oSbCKTa. 
CnycKaiOT Ae<t>opMnpon3HMyK> KO/ionHy H3 
*a&c/ie e cKBaxcmiy ao ynopa c ec aa6oeM. 
Bk/i»om3K)t cucreMy r^enTponarpeBa. nocne 
BbiAeoAKii o TCMCMwe onpeAe/iCMHOf o speMe* 
mi noTaiiHaa ko/iohhs BoccTanaBflnBaeT cbok) 
nepBOHananbHyK) uw/niH/ipiweCKyiO <J>OpMy c 
H3py>:nbiM AwaMCTpoM 250 mm. 

3K0H0Mt1MeCK3a 3l''t'CKTH0HOCTb OT 0H6A" 

pernio npcnnaraeMoro TcamwiCKOro peiue- 



10 



huh onpeAe/iweTCfl Aono/iMMTcnbMWM acoutom 
CKsa^HHbi. Ho <})opMy/ie /liontOH Ae6m CKna- 
*nHU Q o6paTHO nponopuwona/iCM naiy- 
pa/ibHOMy /iorapu<t>My orHotueHwvi paA^yca 
KOMTypa nnT3HMH (R K ) m paAwyca CKBaxwubi 

(lc). H3 0CH0B3HHM MefO npOM3BOAMTenbMOCTb 
CKB3XMHU C yBe/lMMeHHblM psAwycoM r c , npw 

npoMMX paaHbix yc/iOBnax onpeAenaeicfl bw- 
pa^enMeM 



15 



25 



Oi =Q 



. Rk 
In — 

In — 
ret 



npHHUMa* R«=200 m. r c =0.145 m, no/iyMa- 
k>tQi«0,08Q. 

TaKMM o6paaoM, AOCTHrocTca yoenweHue 
npou3BOAWTenbH0CTM 3a cmct peami3aunn 
npeA^araeMoro texHUMCCKoro peiueHUP. 



(DopMy/ia M3o6peTeHM» 

KOMCTpyKMMfl 33605J CKBaJKVtHbl. BK/1»0M3»0" 

IU3B 3KcnnyaraunOHHyK) KO/iOHMy. cnymeH- 
nyK) ao KpoBAK npoAy^^^BHoro 06bCKTa. 
pacuiMpeHHWM ctbo/i CKBaxMHw b MHTepaane 
saner anna npoAYKTWBHoro o6beKTa. ncp4)opn- 
pOBdHHyio KonoHHy o6caAHbix Tpy6. yCTaHOB- 
zieMMyK) npoTMB MHTepeana 3ancraHMfl 
npoAy^MBMoro o6bCKTa. 0T/iwMaK>mafl- 
c h t6m. hij. c uenbK) yMenbiueMMfl TpyAoeM- 
koctm pa6oT ny8e/inMeni4fl nponaaoAMTe/ibMO- 

CTM C^BaXMMbl. nep<l>OpHpOB3MH3fl KO/IOHM3 

35 o6caAHMX Tpy6 Buno/wena n3 MeTan/ia c na- 
MBTbK), B0CCTaH3B/iMB3KDiueti nepBOHaManb- 
Hy to 4>opMy noc/ie cnycKa b MMTepaa/i 
KpenneMnn, nptmeM Hapy)KMWM A^aMeip nep- 
<t>opMpoB3HMOM KOAOHHW o6caAHbix Tpy6 nep- 

40 BOH3Ha/lbHOM UH/1HHApHMeCKOM 4)OpMbl pSBCH 

AM3M6Tpy CTBO/ia CKea)KMHU. a BHyTpeHHMii 
AnaMeip 6o/ibwe BHyipeHHero A^aMeTpa 3kc- 
n/iyaTauMOHHOM KO/iOHHbi. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 

dwell 

Fig. 1 

[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter, as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 - 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 




[sic- one of the r w ] 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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